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How Do WE GO ABOUT IT TODAY?

Multi-Functional Materials

MATERIALS DISCOVERY IN COMBINED EXTREMES

1. Foundational Thrust: 2. Materials Discovery Thrust:

Microstructure evolution in extremes Novel materials

Interfaces Current materials

Multi-Materials Networks

FUNDAMIENTAL KNOWLEDGE

Advanced

Materials Modeling
Synthesis

/ Integration\

BRIDGING SCALES DYNAMIC EVOLVING MICROSTRUCTURES

Structure and
Property
Characterization

)

Fundamental
Insights

Enabling
Capabilities
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MICROSTRUCTURAL COMPLEXITY

Tailored
Interfaces
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ENVIRONMENTAL COMPLEXITY

Quaternary
Environments

(e.g., Molten salts)

Ternary
Environments

e.g., Irradiation induced
creep)

Binary
Environments

(e.g., Creep)

Isolated
@ Environments

(e.g., Mechanical,
thermal, radiation,
chemical environment)
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MICROSTRUCTURAL COMPLEXITY ENVIRONMENTAL COMPLEXITY

_ _ Quaternary
Multi-material System ‘ Environments
(e.g., Gradient interface topology)

(e.g., Molten salts)

Chemically
Heterogeneous
Networked Interfaces

Ternary
Environments

e.g., Irradiation induced

(e.g., Infused nanoporous) creep)

Networked .. Binary

Interfaces [ @ Environments
(e.g., GBE - (e.g., Creep)
interfaces)

Tailored P Isolated

Interfaces | @ @ Environments
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MICROSTRUCTURE CHARACTERIZATION
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CULTURAL TREND IN MATERIALS DISCOVER et

https://ceimm.jhu.edu https://hemi.jhu.edu/cmede/

I I n mmn = CENTER FOR
‘ M E D E MATERIALS IN EXTREME
DYNAMIC ENVIRONMENTS

Center of Excellence on Integrated Materials Modeling

Designed
New Material

http://chimad.northwestern.edu/
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AT THE INTERSECTION OF COMPUT’L MAT. Sci, () iow _
DATA ANALYTICS AND EXPERIMENTAL
CHARACTERIZATION

Characterization




